vi Tables (continued) 13 Seven-year-old pupils (born between 1955 and 1967) In the early 1960s birth rates in Thailand, as in most developing countries, were high and showed little evidence of embarking on the path of decline generally associated with the demographic transition. In contrast, death rates had fallen, especially after World War II, owing to socioeconomic development and the application of modern, relatively inexpensive, imported public health measures and medical technology. The rapid declines in death rates activated the large growth potential inherent in the high birth rates. It was not until 1958, when a World Bank Economic Commission asserted that the high rate of population growth was adversely affecting Thailand's development efforts, that the Ministry of Public Health and other interested governmental and private agencies began activities in the field of family planning, quietly and with many restraints. Finally in March 1970 the Thai Cabinet, after having considered the population question on many occasions since 1959, declared a formal National Population Policy (Thailand, Ministry of Public Health, 1972a) . This policy was to reduce the population growth rate, through the establishment of family planning programs, from more than 3 percent per annum to 2.5 percent by the end of 1976.
There is mounting evidence that fertility in Thailand has recently started to decline, although the precise extent of the decline is disputed. Within the national average, however, there appear to be substantial regional differences in fertility trends. The Northern Region, particularly the area around Chiang Mai, seems to have experienced a remarkably rapid and substantial fertility reduction. The purposes of this paper are:
1. To document the dramatic fertility decline that has apparently taken place in Chiang Mai Province between 1960 and 1975, using evidence from several independent sources. Although each source of evidence has problems associated with it, together they yield a fairly consistent picture of a dramatic decline in fertility that is among the fastest observed in the recent experience of less developed countries. 2. To compare the fertility trends of Chiang Mai and three adjacent provinces to those of Thailand as a whole. 3. To evaluate the role that family planning programs have played in the fertility decline.
SOCIO-DEMOGRAPHIC CHARACTERISTICS OF THE PROVINCES
Chiang Mai Province, with an area of 22,993 square kilometers, is the seventh largest of Thailand's 71 provinces and the second largest province in Northern Thailand (Figure 1 ). Its central city, Chiang Mai, is 800 kilometers from Bangkok. The terrain is mountainous with interspersed plateaus and valleys. Transportation between population centers, primarily in the valleys and plateaus, varies in quality from excellent to very poor. The province had a population of 798,483 in 1960 and 1,026,450 in 1970 , the difference representing an average annual growth rate of 2.6 percent (Table 1) . Population density in 1970 was 47 persons per square kilometer (compared with the national average of 67), but this figure is not very meaningful because the population is not evenly dispersed throughout the province. Almost 92 percent of the province's inhabitants in 1970 were rural, compared with 87 percent for the country as a whole. The proportion of women aged 15-44 who had four or more years of education increased from 40 to 64 percent between 1960 and 1970. Three of the provinces adjacent to Chiang Mai are Lamphun, Lampang, and Chiang Rai. The terrain of these provinces, like that of Chiang Mai, is mountainous. Of the three provinces, Chiang Rai is the largest in area and population, comparable to Chiang Mai, and Lam-F IGURE 1 Location of Chiang Mai and three adjacent provinces phun is the smallest. Population growth in Chiang Rai during the 1960s was even more rapid than in Chiang Mai (3.1 percent a year, on the average), but in Lamphun and Lampang it was slower (2.1 percent). Transportation between population centers in these provinces varies from excellent to very poor, as in Chiang Mai Province. The level of female education varies from province to province. Lamphun had the highest levels, whereas Chiang Rai had the lowest in both 1960 and 1970. Female education in all four northern provinces is less prevalent than in Thailand as a whole, but since 1960 it has improved dramatically.
The medical service structure is similar in the four provinces. It consists of a provincial hospital, first class and second class health centers, and auxiliary nurse midwife stations. But Chiang Mai Province has a large, higher quality "provincial" hospital, which is part of Chiang Mai University, and also has more private hospitals than the other prov-inces. Since most of the people of Lamphun Province live in the same wide valley as the majority of the Chiang Mai population, there is common transportation between the population centers. This ease of access for the Lamphun population to the same centers serving the Chiang Mai population is especially important with regard to access to family planning. Such sharing is not possible for people in Chiang Rai and Lampang, whose access is limited by high mountains.
Two sources of data are available for all four study regions: birth registration data for 1960-75 (Thailand, Ministry of Public Health, undated) , and population censuses for 1960 and 1970 (Thailand, Office of Prime Minister, 1962 , 1973 . Additional sources of data for Chiang Mai Province consist of birth registration by month and by amphoe (district) between 1956 and 1975 (Chiang Mai Province, Office of Health, undated), and school registration for pupils in the first grade of all government schools between 1962 and 1974. Also cited is evidence from a dual record system, the Survey of Population Change (Thailand, Office of Prime Minister, 1970 Minister, , 1977 , in the Northern Region of Thailand.
EVIDENCE OF FERTILITY DECLINE BASED ON BIRTH

REGISTRATION
Considerable evidence exists in the birth registration data of northern Thailand that Chiang Mai and its neighboring provinces experienced a rapid fertility decline over the fifteen-year period beginning in 1960. Using these data, this paper will examine changes in the crude birth rate, the ratio of higher order births to total births, the number of first and second births among women in the age group 25-29, the age pattern of fertility, and the total fertility rate.
The crude birth rate
Figure 2 shows crude birth rates based on birth registration data from 1950 to 1973 for the Chiang Mai population (Chiang Mai, Office of Health, 1976) and for Thailand as a whole (Thailand, Ministry of Public Health, 1972c) . That registration problems appear to have plagued the Chiang Mai data at least until 1954 is suggested by the rapid rise in the recorded birth rate during the prior years. In 1955 the Chiang Mai crude birth rate was 41 per 1,000, the highest observed in the province during the whole period. From 1955 to 1960, the crude birth rate remained fairly constant at between 38 and 40 per 1,000. After 1960, it declined in three stages: from 1960 to 1964, it declined slowly from 38.5 to 34.4 per 1,000; from 1964 to 1969, it declined rapidly from 6 45.0 FIGURE 2 Unadjusted crude birth rates based on vital registration data: Chiang Mai Province and Thailand, 1950-73 34.4 to 21.7 per 1,000; and, from 1969 to 1973, it declined very slowly from 21.7 to 19.2. By comparison, the crude birth rate for the whole Kingdom of Thailand did not reach its highest level until nearly ten years after Chiang Mai's peak. In 1964 it was 38.5 per 1,000. Undoubtedly, the rising Thai birth rate is largely a reflection of improvements in registration. After 1964 the crude birth rate for the kingdom as a whole declined very slowly to 34.5 in 1971.
The comparison of birth registration data for Chiang Mai Province with Thailand as a whole seems to suggest that: (a) birth registration in Chiang Mai Province improved at least ten years before it improved for Thailand as a whole, and (b) the crude birth rate of the Chiang Mai population declined much sooner and much more rapidly than that of Thailand as a whole. There is no evidence to suggest that the decline in the crude birth rate for Chiang Mai during the 1960s and 1970s was an artifact produced by a deterioration in the completeness of the registration system.
High order births
All else being equal, a decline in the ratio of higher order births to total births suggests a reduction in fertility. Fertility can be expected to decline most among women who already have the number of children they desire; women of higher parity, of course, are more likely to be in this category. In Chiang Mai, the proportion of third and higher order births increased slightly between 1961 and 1964 (from 58 to 60 percent), and thereafter declined markedly (to 24 percent in 1975) . (See Table 2 .) Lamphun Province showed the same trend as Chiang Mai. In Lampang Province there was a definite decline in the percentage of third and higher order births, but it was less dramatic and occurred later than in Chiang Mai. This pattern of decline did not occur in Chiang Rai Province throughout the period of the study.
The proportion of births of third and higher order could have been Brass (1968) , the pattern of age-specific fertility rates can be determined as follows: Recorded births in the past year are obtained from the vital registration system and the level of fertility is estimated from the mean number of children ever born as reported by younger women in the census. As a cohort of women moves through life, the mean number of children ever born by exact age of the women should equal the cumulative total of age-specific fertility rates experienced by the cohort up to that age. If the fertility of the population has been constant, the age-specific birth rates of each cohort should be approximately the same as current rates. The ratio of the retrospective data on children ever born, derived from the census, to the cumulative fertility rates based on the registration data for the young females (P/F ratios) gives a correction factor that can be applied to the current registered rates at all ages to adjust the fertility for underregistration. Basic assumptions for applying the technique are that underregistration is the same for all ages, the number of children ever born is reported with good accuracy by younger women, and women who died had the same fertility as those who survived.
Results of the application of this method to the Chiang Mai population data of 1960 are shown in Table 4 . The P/F ratios show a consistent result, around 1.0 for all age groups. Since Chiang Mai and Thailand have a "late" pattern of marriage and childbearing, it is reasonable to select as the correction factor the average of the P/F ratios for women in the 20-24 and 25-29 age groups, which is 1.0124. This figure implies that only about 1.2 percent of the births in Chiang Mai Province in 1960 were unregistered. Total fertility calculated from birth registration data was 5.2, adjusted to 5.3 by the correction. The results of this technique provide an encouraging assessment of the completeness of birth registration in Chiang Mai Province by 1960. They suggest that from 1960 on, the unadjusted registration data for Chiang Mai can be used without much risk of serious error, provided there was no significant deterioration of registration after 1960 (and there is no reason to suspect there was). This is fortunate since it would be inappropriate to apply this technique to the 1970 data for Chiang Mai in view of the evidence that fertility fell sharply between 1960 and 1970.
Unfortunately, birth registration in Thailand as a whole appears to be substantially less complete than in Chiang Mai. Applying the Brass technique to national-level data for both 1960 and 1 970, Rungpitarangsi (1974) percent in 1970 were unregistered. Rungpitarangsi's results for 1970 must be interpreted with caution since the assumption of constant fertility appears to be no longer valid by the end of the decade, although, at the national level, the extent of fertility decline was probably very moderate. Age-specific fertility rates for Chiang Mai and Thailand as a whole in 1960 and 1970 are presented in Table 5 , and are shown graphically for Chiang Mai in Figure 3 . Unadjusted rates are shown for Chiang Mai for both dates since, as indicated above, the registration data appear to be relatively complete. For Thailand the adjusted rates as calculated by Rungpitarangsi (1974) are used because underregistration appears to be a serious problem at the national level in both years. The age pattern of marital fertility is also shown, as is the Coale-Trussell index of fertility control {m), which measures the extent of fertility control implicit in the age structure of marital fertility. The higher the value of m, the more birth control is implicit in the fertility structure (Coale and Trussell, 1974; Knodel, 1977) .
From Table 5 it can be seen, first, that fertility declined much more in Chiang Mai Province than in Thailand as a whole between 1960 and 1970. According to this analysis, the total fertility rate fell by 40 percent in Chiang Mai during the decade but only by 4 percent in Thailand. Indeed, as Rungpitarangsi (1974) notes, the reduction of fertility for Thailand as a whole should be viewed with caution owing to the nature of the estimates. Second, fertility in Chiang Mai decreased more among older than among younger women, a pattern typical of the early stage of demographic transition. Older women are more likely than younger women to have reached their preferred family size, and thus are more strongly motivated to prevent further births. Third, the CoaleTrussell index of fertility control shows a steep rise in the extent of control implicit in the age structure of marital fertility during the decade. In sum, the age pattern of fertility change in Chiang Mai is consistent with the pattern typically associated with the transition from high to low levels of fertility.
One bit of contrary evidence should be mentioned in connection with the present discussion. A comparison of the average number of children ever born for Chiang Mai Province based on the 1960 and 1970 censuses shows very little change (Table 6 ). In view of the substantial fertility decline documented in the data already presented and in the additional data to be presented below, one would expect a greater reduction in the number of children ever born. One reason for the inconsistency, no doubt, is the difference in the way age was re- corded in the two censuses. In 1960 respondents were asked to state their age directly, whereas in 1970 age was derived from the reported date of birth. Because many Thais state age at next, rather than last, birthday, Chamratrithirong (1976) has calculated that Thai women are at least one-half year younger, on the average, than the age given in the 1960 census. Thus women in the stated age group 20-24 in 1960 were actually at least one-half year younger than women in the same age group in the 1970 census. Because, within the younger age groups, fertility is higher among women who are nearer the upper limit of the age group than among younger women, this overstatement of age means that fertility was understated for younger women in the 1960 census. If a correction were made for this factor, a greater decline in children ever born would be evident. Even allowing for this factor, however, the data on children ever born appear to indicate a smaller fertility decline than the birth registration data. It is also possible that the absence of much change in the data on children ever born for Chiang Mai Province between 1960 and 1970 is due to a relative understatement of the fertility levels in the 1960 census. If this were true, then the estimates of completeness of birth registration derived by the Brass technique and presented in Table 4 would be overstated. The important point for the present analysis is that even if underregistration has been greater than assumed, the unadjusted registration results can be examined for evidence of fertility decline as long as the completeness of registration did not deteriorate after 1960. Indeed, if registration were improving, the actual decline would be even greater than that indicated by the registered figures. slowly between 1970 and 1975. During the entire period, the total fertility rate declined by 45 percent. The registered total fertility rate underestimates the decline of fertility among women resident in Chiang Mai Province because there was a steady increase in the proportion of deliveries in Chiang Mai City to women who were residents of other provinces during the 1960-75 period. Since births are registered by place of occurrence in Thailand, these births were credited to Chiang Mai Province. Although increasing numbers of women, especially from nearby Lamphun Province, were taking advantage of the extensive medical facilities in Chiang Mai City, it is unlikely that many residents of Chiang Mai Province went to other provinces to deliver. Adjusted figures based on births to Chiang Mai residents only indicate a somewhat greater decline in fertility rates, especially since 1970, than the unadjusted figures. For example, the unadjusted figures indicate a 9.5 percent decline in total fertility between 1970 and 1975, whereas the adjusted figures indicate a 13 percent decline. The overall decline during the 1960-75 period is 49 percent, as indicated by the adjusted figures. Both adjusted and unadjusted total fertility rates indicate a remarkable change in reproductive behavior within a very short period. The pace of fertility decline in Chiang Mai is probably unprecedented in the historical experience of the West.
Total fertility rates
EVIDENCE BASED ON CENSUSES
The population censuses of 1960 and 1970 provide data on the age structure of the population. As we have already observed, however, there is a problem in directly comparing the age distributions of 1960 and 1970 because age was obtained by the two censuses in different ways-from age in years in 1960 and from date of birth in 1970. This discrepancy explains why the proportion of the population under exact age 10 that was at age 0 was considerably higher for the Kingdom as a whole in 1970 than in 1960 (Table 8 ). In 1960 a number of infants under exact age 1 were reported as being age 1 because the respondents rounded the children's ages upward to one year. Obviously, this practice was not compensated for by people in younger ages being rounded up to age 0 since there were no younger ages. In other age groups, the distortion created by this response pattern was not very great because losses were offset by gains. In 1970 this problem did not occur because age at last birthday was calculated directly from date of birth (Chamratrithirong, 1976) .
The procedure of analysis was, first, to calculate the percentage of the population for each age from 0 to 9 in 1960 and 1970 for Thailand, Chiang Mai, and the three adjacent provinces, as shown in Table  8 . Then, the ratio of the proportion (from step 1) in each province to the proportion, in the same age and the same year, for Thailand as a whole was calculated ( Table 9 ). The purpose of the second step was to standardize for differences in the way ages were derived in the two censuses. It is assumed that the distortions in the age data operated in the same direction for the provinces and the Kingdom as a whole for the particular censuses. If the trends in fertility during the ten years prior to a census were similar for the four northern provinces and the Kingdom, we would expect the age distributions among children 0-9 to be approximately the same. Hence the ratios of the proportions in each age group for the four provinces to Thailand as a whole should be approximately 1.00 at each single year of age with no distinct patterns by age. This was roughly the case in the 1960 census. In contrast, if fertility were declining more rapidly in the provinces than in Thailand as a whole, the ratios should show a steady rise by age. This rise would indicate more rapidly declining birth rates in the provinces than in the whole Kingdom. Chiang Mai and Lamphun in 1970 show this pattern clearly, while the other two provinces do so to a lesser extent. The evidence from age distributions of children 0-9 in the 1970 census is generally consistent with the data from birth registration in indicating a rapid fertility decline in Chiang Mai and Lamphun Provinces between 1960 and 1970.
EVIDENCE BASED ON SCHOOL DATA
For Chiang Mai Province we have data on the number of children entering the first grade of primary school. These data are not equivalent to the registered births approximately seven years earlier but are dependent on the number of live births as affected by infant and childhood mortality. Thai children are required by law to begin school when they are seven years old and must complete four years of schooling. School attendance in Thailand has improved with time. For example, in Chiang Mai in 1974, the number of children entering the first grade was 99.4 percent of all seven-year-olds (Chiang Mai Province, Provincial Education Section, 1974a). If there has been any distortion in the enrollment figures over time it would be to show increasing numbers of children prior to 1974 because of increasing completeness of enrollment. The only other problem that could be associated with estimating the fertility trend from school enrollment data would be increasing enrollments in private schools, which are not included in the enrollment data used in this analysis.
Enrollment data from 890 primary schools, excluding approximately 40 private schools, were analyzed. Table 10 shows the number of live births registered between 1955 and 1967 and the corresponding number of seven-year-olds in Chiang Mai Province registered in the first grade between 1962 and 1974. The ratio of number of pupils registered in first grade to number of live births registered seven years earlier fluctuated between .86 and .92; only in 1964 did this ratio drop to .83. The number of live births increased substantially beginning in 1955, reached a peak in 1959, and declined substantially thereafter. The number of seven-year-olds registered for the first grade showed the same trend as number of live births registered since 1955; the number of children registered in 1974 (who were born in 1967) was less than that of children registered in 1962 (born in 1955) in spite of a general population increase. This decrease would not have occurred if the fertility level had not declined, unless there had been considerable outmigration of school children from the province or increasing enrollments in private schools. These possibilities need further investigation. 
AREAL DIFFERENTIALS IN THE CHIANG MAI FERTILITY
DECLINE
Because of Thailand's geography, people in the Northern Region have unequal access to health services, family planning, and education. There are also inequalities in the extent of modernization. All of these factors might affect fertility. Fertility trends were examined by place of residence within Chiang Mai Province. The analysis was based on two sources of data, the number of registered live births during 1956-75 and a 1974 provincial school survey. (Comparable data for the three adjacent provinces were not available.)
For the purposes of this analysis, the 18 amp hoes (districts) in Chiang Mai Province were classified into five areas as shown in Figure  4 and described below:
Area A is the Chiang Mai City area, which in 1970 contained 137,395 people. Its population has good access to governmental and nongovernmental services. 
Evidence based on areal birth registration data
At the Chiang Mai Provincial Health Center, record keeping is excellent. There are almost complete records of live births registered in each month during the period 1956-75 by birth order and age of mother for all 18 amphoes. These data cannot be used directly, however, because births to all mothers who had deliveries at hospitals in the Chiang Mai municipal area were registered at the Chiang Mai municipal office, regardless of the area of residence of the mother. As we have already noted, this practice inflates the number of births registered in the municipal area. In 1975, for example, 9,801 live births were registered in the Chiang Mai municipal area, but only 2,504 of them were to mothers actually residing in Chiang Mai City. The birth records of 83,298 live births registered in the municipal area between 1956 and 1975 were therefore analyzed to determine the amphoe of residence and age of mother.
In the five study areas of Chiang Mai Province, the numbers of live births registered between 1956 and 1975 have been declining markedly except in study area D (Table 11) . In area B, where the largest decline took place, the number of live births in 1975 was 7,283; this is equivalent to half of the live births registered in 1959. Table 12 shows the median age of women at the time of childbirth in the five study areas over the period 1956-75. The median age in study area A increased from 26.6 in 1956 to 28.4 in 1964 and thereafter declined. It was 24.6 years in 1971 and remained consistently at 24.6 until 1975. The median age at childbirth in study area B was slightly higher than in area A between 1956 and 1971, and slightly lower thereafter. But the trend was similar in the two areas, median age increasing between 1956 and 1964, and declining thereafter. The median ages of women at childbirth in study areas C and E show the same pattern as in areas A and B, but the pattern in area D is different. In D, the median age of mothers increased from 27.0 to 28.4 years be- tween 1956 and 1966; it remained at 28.4 for three years, then began a definite but slow decline in 1969. The decline in median age occurred later in area D (starting in 1968 instead of 1964) and was less marked than in the other areas. The declining median age of maternity could reflect either a reduction in higher order births to older women or a decline in the age at marriage. Since there is no evidence for the latter, it suggests that fertility at older ages has decreased in all areas, but least in area D.
Evidence based on areal school data A school survey was conducted by the Chiang Mai Provincial Educa-25 tion section in 1974. Each of the 878 government schools in Chiang Mai Province, with the exception of 12 municipal schools, was included in the survey. Information collected included number of children by age and grade in 1973 and 1974, number of children in each grade from 1966 to 1974, and number of children who failed examinations between 1968 and 1973. This survey also included valuable demographic data-specifically, the number of children aged seven years and registered in the first grade from 1962 through 1974. In addition to this survey, a survey of the 12 municipal schools and 40 private schools was conducted to obtain similar data. The survey of the private schools, however, had to be abandoned for two reasons. First, there is no minimum age requirement for pupils entering the first grade of private schools, and this complicates the effort to determine the number of seven-year-olds in each year. Second, some of the private schools were not willing to share their original data. Therefore, the data cover only the 890 public schools. Table 13 shows the number of seven-year-old pupils registered in the first grade of the 890 government schools between 1962 and 1974 26 by school year and survey area. The data suggest a pattern consistent with that of registered live births: generally, the number of pupils increased in the early 1960s and declined beginning in the late 1960s in study areas A, B, C, and E. The decrease in enrollment is most marked during the 1970s and is consistent with a fertility decline during the 1960s. In contrast, the number of pupils in area D does not show any decline throughout the period of study. The data in Tables 11 and 13 refer to the same individuals; children born in 1956, for example, would be in school seven years later in 1963. Provided the impact of migration is negligible, the ratio of the number of pupils (Table 13 ) to the number of live births registered seven years before in the same area (Table 11) should be slightly less than 1 owing to infant and child mortality, which would reduce the number who eventually reach school age. Table 14 shows that the lowest ratios of seven-year-old pupils to live births seven years before occurred in study area A throughout the period of 1956-67. This does not mean that Chiang Mai City (area A) experienced a higher level of infant or child mortality than the other The ratios in study areas B and C seem to be reasonable. The ratios in area B tend to be lower than in area C since 1961 because some wellto-do people in area B send their children to private schools in Chiang Mai City; this practice has been increasing in recent years.
An unexpected phenomenon, ratios of unity or more, is observed in study areas D and E. There is no pattern of increase or decline, and fluctuations are erratic. It is unlikely that in these two relatively inaccessible regions there was unusually low infant or child mortality. A more probable explanation is that there was birth underregistration in both areas between 1956 and 1967, and possibly increasing proportions of children enrolling in schools as well. Compared with these two study areas, birth underregistration in Chiang Mai Province overall is lower-and very likely lower than in Thailand as a whole.
DISCUSSION
When birth registration data that are known to be incomplete are the only source of annual fertility trends, it is necessary to compare them with data from other sources. In this study, birth registration data were supplemented by the population censuses of 1960 and 1970, and by school registration data. Following are some general comments about the quality of the data used for the analysis, related findings, and the relationship of fertility decline to several intermediate variables.
Quality of the birth registration data
Concern has often been expressed by demographers over the completeness of birth registration data. Two studies, using different approaches, have found evidence of birth underregistration in Thailand, though their estimates of underregistration vary between 15 and 33 percent. The first, a Survey of Population Change (Thailand, Office of Prime Minister, 1970) , was conducted during 1964-67 to estimate both the extent of incompleteness in the vital registration system and the general levels of fertility and mortality. According to this survey, 84.2 percent of male and 84.6 percent of female live births were registered. The second study, by Rungpitarangsi (1974) , applied the Brass technique (P/F ratio) for estimating fertility from birth registration data and census data. Rungpitarangsi found lower rates of birth coverage-67.3 percent and 71.5 percent in 1960 and 1970, respectively. There are many reasons to believe that underregistration in Chiang Mai Province might be less than that suggested by the two earlier studies on Thailand as a whole. As was shown in Figure 2 , birth registration in Chiang Mai Province seems to have improved ten years before that of the Kingdom as a whole. It is highly unlikely that birth registration deteriorated during the late 1960s and early 1970s. Application of the Brass technique (P/F ratio) to birth registration data from Chiang Mai Province in 1960 indicated that only 1.2 percent of births were unregistered. Moreover, the analysis presented above indicates that four areas of Chiang Mai Province (including Chiang Mai City), with a total of 93 percent of the provincial population, started fertility declines at the same time in 1964; this was before the decline of fertility in study area D, where the majority of the population lives in isolated, mountainous settlements. This pattern of decline seems plausible. If it were due purely to a deterioration in registration, it would mean that registration became worse in Chiang Mai City first and then subsequently in the mountainous areas. That explanation seems unlikely. Further evidence based on school registration data suggests that some birth underregistration occurred in study areas D and E but that registration has not deteriorated. These two areas comprise only 19.9 percent of the Chiang Mai Province population. Finally, when birth registration data in Chiang Mai Province were compared with the population censuses of 1960 and 1970 and with the school registration data for the period 1962-74, they were found to be consistent.
Related findings
Other studies of fertility trends in Thailand since 1960 tend to support the findings presented here. Of particular interest are the National Longitudinal Study of Social, Economic, and Demographic Change conducted by Chulalongkorn University, and the Survey of Population Change conducted by the National Statistical Office. Results from the first rural round of the Longitudinal Study conducted in April and May of 1969 and reported by Knodel and Prachuabmoh (1974) indicate that rural women had an average of more than six live births by the time they reached the end of their childbearing years. Results from the second round of the survey conducted three years later indicate a substantial decline in marital fertility for the whole of Thailand (Knodel and Pitaktepsombati, 1 975). The present analysis of the proportion of all births that are of third or higher order has suggested that the national fertility decline now under way may have started in the mid-1960s. The same evidence combined with more direct fertility measures indicates that the rapid fertility decline in Chiang Mai Province probably began in the early 1960s.
The Survey of Population Change for 1964 -65 and 1974 -75 (Thailand. Office of Prime Minister, 1977 revealed fertility differentials among regions in both periods, as well as changes over time. In 1964-65 the Northeastern Region had the highest total fertility, followed by the Northern Region, whereas total fertility was lowest in the Central Region (Table 15 ). In 1974-75, the Northeastern Region still had the highest fertility but the Northern Region was lowest instead of the Central Region. It is noteworthy that total fertility in the Northern Region in 1974-75 was only slightly higher than in Bangkok, the major metropolitan area of Thailand; the crude birth rate in the Northern Region was actually lower than in Bangkok. There was a dramatic decline in total fertility in the Northern Region over the ten-year period, from 6.5 in 1964-65 to 3.8 in 1974-75, or 41.5 percent. The present study supports these findings. According to the data analyzed above, fertility in Chiang Mai and Lamphun Provinces in the 1970s was much lower than the 1974-75 level in Bangkok.
This study shows that there were also great differences in fertility between provinces within the Northern Region of Thailand. Chiang Mai and Lamphun Provinces had rapid fertility declines after 1 964 and Lampang Province had a decline after 1967, but there was no definite trend in Chiang Rai. The fertility decline and intermediate variables
The fertility decline in the Northern Region is so striking, especially in Chiang Mai and Lamphun Provinces where total fertility dropped almost 50 percent in 15 years, that some speculation about its causes is appropriate. The decline could be due to a later age at marriage, to the adoption of contraceptive techniques by large numbers of couples, or to less direct influences. Although research on causes of the decline is still in a preliminary stage, several hypotheses are suggested. A decline in the proportion of ever married women in the younger reproductive ages would suggest increasing age at marriage. Table 16 reveals that such a decline occurred between 1960 and 1970 in Chiang Mai and Lamphun Provinces, but was minor. In 1970, the proportions of women who had married by age 29 were only about 2 percent lower than in 1960. This decrease in the proportion of ever married women is too small to have accounted for more than a minimal share of the fertility decline observed in the Chiang Mai and Lamphun Provinces since 1964.
With respect to family planning practice, in Chiang Mai family planning was first introduced in 1963 by Dr. E.B. McDaniel, a missionary physician at McCormick Hospital. Since that time additional programs have been initiated, including family planning clinics in towns outside Chiang Mai City and mobile family planning clinics serving the rural population. Furthermore, since 1967 the Thai government has distributed oral contraceptives through first and second class health centers and through auxiliary nurse midwife offices. Minister (1962 Minister ( , 1973 .
The following observations relate both to the McCormick Family Planning Programme and data available from the government program (Thailand, Ministry of Public Health, 1969 , 1970 , 1971 , 1972b , 1974 , 1976 . Sufficient supplies of contraceptives to meet the demands of the McCormick Family Planning Programme were not available until 1969. Thereafter, the number of acceptors increased every year, except in 1971 (Table 17 ). The majority of these clients accepted an injectable contraceptive, which was introduced in the program in 1965. Pardthaisong, McDaniel, and Gray (1975) found that the patients who used injectable contraceptives showed not only very low rates of method failure, but also high continuation rates-73, 56, and 46 percent after one, two, and three years, respectively. The proportion of new acceptors in the age group 20-29, with the highest level of fer- Table 18 show. The total proportion of eligible women in Chiang Mai and Lamphun Provinces who accepted contraceptives through the McCormick Programme is quite substantial and lends further credence to the major fertility decline posited above. Within Chiang Mai Province, the very low acceptance rates for women in study area D clearly stand out as exceptions and are consistent with the exceptional fertility behavior for area D revealed in the analysis presented earlier. Nevertheless, even these acceptance rates appear to have increased in recent years, suggesting that in the near future women in area D might join in the major fertility decline experienced elsewhere in the province.
In sum, it appears that with the exception of study area D, where the acceptability of contraceptives remained at a low level, acceptance of contraceptives by the populations of Chiang Mai and Lamphun Provinces between 1963 and 1975 was (1) substantial and increasing, and (2) diffused through the urban and rural areas from the beginning of the program in the 1960s.
The contraceptive acceptance patterns in Chiang Mai and Lamphun, based on McCormick Hospital data, appear to be related to the findings of this study concerning fertility levels in the two provinces. First, the acceleration of the decline in the total fertility rate began roughly 
